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WILLIAM  T.  RUSCII 

called  as  c<.  witness,  n&ving  been  previously  sworn,  was 
Further  examined  and  continued  his  testimony  as  follows 
(Interrogatories  by  Mr.  Welsh.) 


n, 


Mr.  Rusch,  when  we  last  met,  you  were  going  through 


Mr.  Plarrison's  notes  to  determine,  if  you  could, 
when  the  concept  of  wall  bounce  was  implemented 
in  circuitry.  You  had  gotten  to  Exhibit  139  and 
140,  pages  139  and  140  of  Exhibit  23;  and  with 

f 4 , 

respect  to  Exhibit  133,  I believe  you  stated  that 
that  may  have  been  an  attempt  to  implement  wall 
bouncy  but  you  did  not  see  gates  to  change  the 
polarity  when  the  wall  was  hit*  Then  you  referred 
to  Exhibit  23-140  indicat ing , some . of  the  notes  may 

have  been  in  your  handwriting,  I wonder  ..if  you 

* ' * 

could  go  cn,  please,  in  this  notebook  or  this 
group  cf  notes  of  .Mr.  Karri sen’s  and  advise  us 

' * * - L t ' 9 

whether  you  find  anything  else  that  indicates 
implementation  of  the  wall  bounce  feature? 

2 3-141  looks  like  a piece  cf  paper  - I think  that 
is  my  handwriting,  the  whole  thing.  I see.  a 
differentiator  and  a gate. and  an  integrator, 

Dc  you  see  there  the  gate  to  change  polarity  when 
a wall  is  hit?  - ■ c 

I don't  think  so.  I see  what  could  be  one  gate  and 
the  word  gate  .written  up  at  the  top  of  the  pa<re. 
What  is  the  purpose  of  that  gate?.  . 


MR.  WILLIAMS:  If  you  recall, 


4 


Mr*  Pusch. 

TH^  WITNESS  t I am  net  sut*^ 

rip;ht  row* 

Going*  on,  these  notes  of  Mr.  Harrison’s,  can  vou 
find  anything  which  indicates  that  wall  bounce  has 
been  implemented? 

A.  Possibly  at  the  bottom  of  23-142,  I see  vrhat  might 

be  a double  gate.  I am  net  sure  of  that,  even.  It 
will  take  me  a little  while  tc  get  back  into  the 
swing  of  this.  On  23-143,  I see  what  might  be  the 
same  sort  cf  gate  as  on  the  previous  exhibit  in 
the. lower  corner  with  the  label  A,  B,  C and  D. 
Whether  or  net  that  is  the  gates  associated  with 
the  wall  bounce,  I am  net  sure. 

Q.  Have  you  passed  Exhibit  23-147? 

A.  Yes.  . ; - • 

Q.  Do  you  see  any  reference  to.  wall  bounce  on  that 

exhibit? 

A.  I would  imagine  the  arrows  up  in  the  figure  labeled 

’’hockey**  and  the  words  "attempted  circuitry  for 
banked  shots  referred  tc  wall  bounce. 


0, 


Does  that  indicate  a successful  attempt  or 


unsuccessful ? 


MR.  WILLIAMS:  Well,  T DMect 
to  the  question,  I don’t  believe  this  document 
was  offered  by  Mr.  Rusch  and  whether  it  indicates 
a successful  or  unsuccessful  attempt  tc  him  is 
irrelevant  as  tc  what  has  recollection  of  the  fac’-s 
were  as  they  occurred,  but  ycu  may  answer  the 
question,  Mr*  Rusch. 

'*  --  the  WITNESS:  This  by  itself 

I don’t  think  indicates  a successful  attemrt. 

Does  the  page  contain  any  X-ing  out  of  any  parts? 

Yes  . ■ a e 1 ; ».  . 

Do  ycu  know  what  that  X-ing  out  means? 

MR*  WILLIAMS > You  mean  what 
it  means  to  him  or  what  it  possibly  meant  tc  the 
person  who  authored  the  document?  ' • • - * *• 

Do  ycu  know  what  it  meant  to  whoever  put  the  X 
on  it?  ••  * < ■ ■ - . " 

I don't  know  for  sure,  no. 

Dc  ycu  know  whether  Mr.  -Harrison  had  any  practice 
uithrecpect  tc  >;-ing  cut  circuits? 

I don't  remember  for  sure.  I could  make  an 
assumption. 


What  would  you  assume  ? 

Probablv  what  you  would  - well,  I can’t  say  that, 
can  T.  I would  assume  that  possibly  for  one  reason 
or  another  this  may  not  have  been  a final  success  -.1 

at tempt  at  wall  bour.ca. 

What  is  X'ed  out  cn  the  page? 

I assume  this  big  X is  probably  meant  to  include 
everything  cn  the  page  except  the  date,  the  name, 
hockev,  and  X would  assume  it  didn’t  mean  the 
diagram  at  the  top  which  still  looks  like  we  were 
attempting  to  do. 

Xs  there  anything  else  specifically  X'ed  cut  on 
the  pame? 

The  sentence  seems  to  be  X’ed  out. 


What  is  that? 


> * 


It  savs,  "It  will  be  necessary  to  irvert  voltages 


to  appropriate  section  of,  joy  stick  to  elimina 


+•  o 


upside-down  effects." 

Do  you  know  what  is  meant  by  upside-down  effects? 

MR.  WILLIAMS:  Again  T object 


to  the  question,  dc  you  mean  what  was  meant  at  the 
time  that  the  document  was  written  or  do  you  mean 
what'  is  meant  now?  I think  the  question  is vague. 


THfc  WITNESS’:  I can't  s av  for 
Purp.  There  may  be  a tie-in  with  one  of  the  eommer.tr- 
I think  in  my  notebook  covered  last  time.  There  was 
some  problem,  as  I recall,  of  the  voltage  being  the 
wrong  polarity  after  wall  bounce. 

0.  Referring  to  your  notebook.  Exhibit  10  and  name  3 

and  the  following  pages,  do  they  relate  or  contain 
entries  which  relate  to  the  problem  which  vou  iust 
referred  to?  I guess  it  starts  on  pane  2. 

A*  I would  say  the  comments  on  these  p£g»s  do  seem  to 

be  addressed  at  changing  the  polarity  of  the 
voltage  when  the  wall  is  hit. 

Q.  I refer  you  to  page  14  of  Exhibit  19  and  the  pares 

that  follow  up  to  page  23,  would  vcu  look  at  those 
and  advise  us  as  to  whether  they  deal  with  any 
wall  bounce  problem? 

A.  Certainly  seme  of  them  do,  yes. 

0.  Would  you  look  at  those  pages  - first  of  all, 

can  you  tell  us  what  the  wall  bounce  problem  was  the 
. was  referred  to  on  these  pages? 

A.  I can't  dc  that  from  memory,  I can  quote  the  bottom 

6f  page  14  of  this  exhibit,  which  says,  "Problem 


with  wall  bounce*" 


Cculd  you  perhaps  loch  at  those  n?pcs  and  refresh 
your  recollection  as  to  what  that  problem  v?as? 

I think  it  goes  cn  to  at  least  page  23.  I asked 
that  you  take  some  time  to  look  at  that  to  refresh 
your  recollection. 

Apparently  the  problem  was  as  stated  on  the  bottom 
of  page  14  and,  16.  For  some  reason,  it  seemed  like 
it  must  have  been  that  the  baj.1  was  hit  down  and 
it  would  go  up  instead,. 

Would  you  quote  the  part  that  appears  under  the 
note,  problem  with  wall  bounce,  on  page  14? 

"If  hit  up  toward  top  wall  and  get  bounce  - then 

due  to  the^icpe  reversal  of  ball  control,  must 

* ’ 

hit  down  to  make  ball  go  up.  This  is  N.  G.  for 
ping  pong,  hockey,  etc."  N.  G.  meaning  no  good, 
latter  was  added  right  now  and  was  net  part  of  the 
quete. 

Now,  these  notes  in  this  notebook  are  your  notes, 
are  they  not?  " *•  - 

Yes.  - „ C , 

Having  refreshed  your  recollection,  do  you  recall 
that  wall  bounce  problem? 

Not  specifically#: * * 


Do  ycu  recall  whether  if  was  ever  solved? 

Yes,  I knew  it  was* 

cculd  you  tell  us  by  referring  to  your  notes  cr 
Nr.  Harrison’s  as  to  when  and  how  the  problem  was 
solved?  It  appears  to  have  still  bean  in 
existence  as  of  December  7,  *67,  or  thedate  of 
Exhibit  23-147,  does  it  not? 

Would  ycu  repeat  that,  please,  I was  reading? 

ME.  WELSH:  Could  you  read  the 

question  back? 

rv  « f - V-  -i  *•  f **  ^ | ^ 1 ,,  > ft  4 

('.-hereupon,  the  previous 
question  was  re* d back  by 

* V 1 ...  - - 

the  reporter . ) 

A.  1 -3  . i « " 

THE  WITNESS:  That  'is  correct. 
It  appears  that  it  might  have  been  solved  on 
12-11-E7  on  page  16  of  Exhibit  19  and  there  is  soma 
writing  in  my  handwriting  which  says,  ’’When  ball 
stops,  set  up  polarity  going  tc  integrator  as  had 
initially  - sc  if  hit  ball  up,  it  will  go  ur  (not 
down ) . " 

Now,  there  are  ether  entries  on  the  following  papp<= 


cf  your  notebook  relating  to  the  wall  bounce  problem 


?.r*e  thf*1***  not:? 


Tn  the  overall  problem,  yes;  X don’t  know  offhand 


whether  it  refers  tc  this  particular  part  of  that 


problem  again.  There  is  a note  at  the  bottom  of 


P*rr* 3 18  which  would  indicate  that  nart  of  the  overall 


problem  had  been  solved.  Next  to  a blue  star  it 


saps,  ’’Whenever  hit  ball  with  paddle,  set  the  flimsier 


to  plus  one  position,  so  when  hit  up,  ball  always 


goes  up.” 


Now,  is  that  just  a note  as  to  a possible  solution 


or  do  you  know  that  that  was  actually  implemented 


and  shown  to  work? 


I know  something  was  implemented;  T don’t  recall 


whether  ‘t  was  this  specific  thing  we  see  right 


here,  but  I do  definitely  know  that  this  minor 


problem  was  solved  and  that  wall  bounce  was  ac^iev^d, 

U4  OjU?  T y' 


Now,  you  are  speaking  of  ball  bounce  here,  does  Ujf%t 


that  include  as  you  are  using  it,  bounce  off  any 


f r/at/?c 


edge  of  the  screen? 


Yes  • 


fr eluding  the  bottom  or  top  edges? 


ves . 


Tg  it  oossible  that  you  ' we 3*  able  to  implement  the 


w 

“^5 ■I’i 

ball  bounce  only  from,  say,  a pinole  vertical  wall 


ijiiajre  cr.  one  edge  of  the  screen? 


ic-u  actually  implemented  the  concept  of  wall  bouno* 
from  a horizontal  line  or  top.  tc  bottom  edge  of 
the  screen?  * - . . , 

What  do  you  mean  by  horizontal  l-'ne?  - • 

Either  an  image  of  a horizontal  line  or  the  top  or 
bottom  edge?  • 

I am  sure  that  it  was  -implemented  off  the  too  and 
bottom  edges  and  the  left  and  right  edges  and, 
as  I say,  it  is  quite  probable  that  it  was 
implemented  off  of  generated  lines. 

MR,  V/E'XjSH;  Can  you  reed  the 
r - psrt  of  that  answer,  please? 


(Whereupon,  the  previous 


answer  was  read  back 
by  the  reporter. ) 


Are  you  familiar  with  the  first  model  of  the 
Odyssey  which  was  manufactured  and  sold  bv 


Magna vox? 

Not  very.  I have  seen  a few  of  them,  v-ut  I am  rot 


retllv  that  familiar  with  them. 

Are  vou  familiar  with  ih<-  model  of  the  Odysse^  a.'? 
it  was  used  to  olav  hand  ball? 

Not  by  any  means  as  familiar  as  I was  with  the 
things  we  did  in  the  room  here  at  Sanders.  I saw 
an  Odyssey  once  done  in  New  York  City  when  I was 
on  a business  trip.  That  is  the  first  time  that  I 
ever  saw  one,  to  my  Recollection.  It  was* in  a 
locked  store  at  night;  and  since  that  time  I think 
I saw  one  in  a store  Ijere  in  Nashua.  I have  seen 
their  TV  ads  through  the  years  and  one  night  at 
Mr.  Baer’s  house  I saw  an  Odyssey, 

Do  you  recall  whether  any  of  those  Odyssey  games 
that  yaru  saw  included  wall  bounce? 

I don’t  recall*  There  probably  might  have  been  in 
that  hand  ball  game  you  mentioned,  but  I don't  really 
recall.  I seem  to  recall  the  ping  pong  game,  the 
ball  was  hit  from  one  paddle  to  another,  but  I 
don't  remember  anything  further  than  that  right 
now. 

Could  you  go  now  and  tell  us  whether  you  find 
anything  in  either  ycur  notebook  or  Mr.  Harrison's 
notes  that  indicate  when  circuitry  for  receiving  the 


wall  bounce  without  the  problem  indicated  in  your 
notes  was  actually  built  and  tested? 

Exhibit  23-151  appears  to  be  an  implementation  of 
the  block  diagram  on  pssre  18  of  Exhibit  IS.  Beth 
exhibits  entitled  "wall  bounce."  Both  are  dated 
12-11-67. 

Can  ycu  tell  from  Exhibit  23-151  what  v?all  bounce  is 
implemented  there?  Are  you  referring  to  the  left 
and  right  sides  or  the  top  and  bottom  specifically? 

I can’t  tell  for  sure,  but  electronically" when  ycu 
have  solved  the  problem  for  one  cf  them,  you  have 
solved  it  for  four*  - • ' A. 

Doesn’t  bounce  off  cf  the  top  and  bottom  edge  have 
seme  relation  to  the  English  control  cf  the  ball? 

Nc , I don’t  think  so. 

He w about  the  bounce  off  the  left  and  right  edges? 
If  what  I just  caiu  is  true  for  ton  and  bottom, 
it  is  also  true  for  left  and  right. 

With  the  English  control,  the  players  are  not  able 
tc  move  the  ball  left  and  right,  are  thev? 

It  depends  how  it  is  implemented*  It  could  be 
used  for  left  and  right  motion  just  as  Well  as 
ur>  and  down.  *-*V  *'*  c - “ * 


c up  and  down? 


Q.  But  was  it  not  limited  t 

MR.  W1I. LEAP'S:  I object  to 
the  question*  When  was  it  limited  to  up  and  down? 

M R » WELSii : Any  tine. 

MR.  WILLIAMS:  I object  to  the 

question  as  vague. 

THE  WITNESS:  I think  in  scm^ 

*r*.  t 

of  the  specific  games  such  as  the  ping  pong  game* 

it  was  used  for  up  and  down  position.  Electronically 

there  is  nc  reason  for  it  not  to  be  used  for  it 

other  than  we  may  have  used  that  for  that  somewhere 

in  the  development,  I don't  recall.  It  is  a matter 

cf  interconnecting  two  wires,  probably. 

Q.  And  was  there  not  in  the  vertical  English  control 

a flipflcp  vjhich  when  it  changed  conditions  resulted 
in  transfer  of  control  from  one  player  to  the 
other? 

MR.  WILLIAMS:  Aga*’n  I object 
to  t’^e  question  as  being  vague  as  to  time.  You 
sav  in  the  English  control  was  there  not  a flioflco. 
there  may  have  been  many  implementations  of  the 
English  control  and  I think  you  should  tie  it  down 
more  specifically  in  tire. 


ThE  WITNESS : 


I don't  know 


I am  quite  sure  wall  bounce  was 


enented  and 


could  occur  independently  cf  English  ccntrcl 


^9 


on  some  of  the  sets  or. a 


sees  sittinrr  around 


nia-kxs  and  places  in  the  country  where  a ball  just 
keeps  bouncing  from  the  four  walls  without  any 

nun  an  standing  near  it.  be  had  provision  for  that 

u yiL  | 

sane  thin, gj  not  tied  specifically  to  English  control. 
Could  ycu  point  cut  in  these  documents  anything  Sj 
that  indicates  such  implementation? 

Well,  on  page  18  of  Exhibit  19  seems  to  be  general 
enough  to  substantiate  what  I just  said  in  that 
two  inputs  appear  tc  be  horizontal  control  voltages 
and  a vertical  control  voltage  and  these  voltages 
could  be  implemented  in  many  different  wavs. 

They  could  be  from  a so-called  English  control 
where  a human  would  move  a potentiometer.  Thev  could 
certainly  be  implemented  with  flipflops  which  would 
have  a.  'ball  move  continually  left  and  right  and/or 
um  and  down  or  random  voltages  could  be  fed  to  those 
terminals  which  would  make  the  ball  move  in  a random 
fashion.  Irregardless  of  how  these  voltages  are 
generated,  whenever  the  ball  hit  the  too,  lert  - 


p 


i 


1/ 


excuse  Tie,  "top— bottom,  left-right  of  the  screen, 
a bounce  would  occur. 

You  said  Exhibit  23-115  represents  implementation 
of  that  circuitry  or  block  diagram  of  Exhibit  19-18, 
can  you  tell  from  Exhibit  23-151  whether  wall  bounce 
was  obtained  with  that  circuitry  off  the  top  end 
bottom  edges  or  right  and  left  edges  or  all  four 
edges? 

As  I said  before,  I can’t  tell  specifically  as  the 
circuit  stands,  it  would  provide  for  bounce  from 
a pair,  either  left  and  right  or  ton  and  bottom, 
tut  then  a similar  circuit  would  take  care  cf  the 
other  two  edges. 

Does  the  circuitry  of  Exhibit  23-151  have  any 
relation  to  that  of  Exhibit  23-152? 

Yes.  • • ♦ 

What  is  the  relationship? 

Well,  substantial  p^rts  of  both  exhibits  appear 
similar.  » 

Dees  the  circuitry  cf  Exhibit  23-152  include  anything 
net  in  Exhibit  23-151? 


Yes 


What? 


£ J,  *•  C?  ■ * 5 % 


'Veil,  would  that  flipflcp  which  you  described  is  *t 
for  either  vertical  or  horizontal,  is  there  another 
flipflop  provided  for  the  other  one? 

Eventually  there  was;  I don't  see  them  right  on 
these  particular  pdges.  Well,  I will  put  it  this 
way,  in  Harrison's  exhibit  cf  the  pages  we  have 
covered,  to  wit,  23-151  and  23-152,  X don't  see  the 
provision  yet,  but  on  page  18  of  Exhibit  19,  the 
function  is  shown  loud  and  clear  in  blue  ink  for 
both  horizontal  and  vertical  pairs* 

Ho  you  find  in  any  subsequent  pages  cf  Mr.  Harrison' 
notes,  Exhibit  23,  any  indication  of  further 
work  regarding  the  wall  bounce? 

I'd  say  yes*  At  least  on  Exhibit  23-157  , it  appears 
to  be  seme  more  work  on  the  differentiator  part  of 
this  circuitry.  And  it  looks  like  two  gates  are 
shown  in  the  upper  right  of  that  figure  again. 

Did  tha  intervening  pages,  23-153,  54,  55  and  56, 

have  anything  tc  do  with  the  wall  bounce 
implementation? 

I don't  know  about  23-153. 

Do  you  know  what  that  circuitry  at  the  top  and  the 
notation  regarding  the  problem  relates  to? 


A 


hot  really 


Could  you  go  on, then,  with  respec-*-  tc  otjier  pages, 
154,  55  and  56  regarding  whether  they  relate  to 
the  wall  bounce  implementation? 

I would  think  the  tcp  cf  page  23-154  is  still 


-f* 

erring 

to  implementation  cf  the 

dates  shewn  by 

the 

plus  1 

* s and  minus  l's  on  page 

18  of  Exhibit  1 

s* 

And 

at  the 

bottom  of  that  Exhibit 

2 3-154  , there  is 

Six 

11  some 

nct^s  about  integrators 

which  I assume 

to 

be  the 

integrator  shown  on  page 

18  of  Exhi  b*  t 

iq 

Would  you  gc  on? 

Exhibit  23-155  is  still  talking  about  integrators 
which  I assume  tc  be  the  same  ones  we  have  been 


talking  about* 

You  are  net  sure,  however? 
I am  nuits  sure* 


i i r i J*- 

exhibit 


integrator  nemcr"-’ 


is  not  adequate. 


do  you  knew  what  was  meant  by 


that? 

a Hot  specifically,  no. 

0,  Do  you  have  any  idea? 

Just  the  sentence  underneath  the  figure  ther=  where 
‘tsavs,  due  to  the  random  change  from  inverting  tc 


n 

- • 


0. 

A. 


n 


nv^rt-H?  operation  naKes  the  memorv  ^orp  d"rr5c"’’b 
tc  obtain.  T think  we  were  trying  to  oossiblv  g*»t 
this  stretching  and  slowing  action  that  is  shown  on 
iq  ap  Exhibit  in. 

What  do  y<3u  m^ar  by  stretching  and  slewing  action? 

I believe  T mean  what  is  implied  or  written  cn 

">SfTe  18  o^  Exhibit  19  where  it  s = vs  "note  - internet : n r 

this  also  has  ball  roll  to  gradual  stool  " 

How  was  that  involved  with  wall  bounce? 

I’d  3»v  it  looked  like  we  were  trying  tc  do  several 
things  at  the  same  time.  One  of  which,  was  the 
wall  bounce.  The  other-  apparently  was  trying  this 
feature  of  having  the  ball  roll  tc  a gradual  stop. 

But  this  matter  of  the  integrator  memory , that  is 
directly  related  to  wall  bounce? 

That  is  a hard  question.  It  was  certainly  one  waH 
of  rrovidinr  a voltage  which  would  keep  a spot 
glovin'”  a^ter  a wall  was  her  as  well  as  redone. 
p_n4  this  feature  of  the  ’ball  either  stopping  or 
slowing  doam  tc  a gradual  stop  would  appear  to  he 
related  to  the  time  constant  incorporated  into 
that  integrator. 

* -co  mo.  vJFhSII:  Why  don't  we  take 


a five-minute  break. 

b.'iiii  duoon,  a ract:s 
was  taken.) 

Would  you  go  on,  plea^,  -'r.  Kusch,  witv  raspect  tc 
Exhibit  23-155  and  advice  us  whether  that  has  any 
relation  to  wall  bounce? 

This  seems  to  be  a further  attempt  to  improve  the 
integrators  of  page  18  of  Exhibit  19. 

I believe  you  stated  that  Exhibit  23-157  alsc 
related  to  wall  bounce? 


Yes. 


Would  you  go  on  tc  Exhibit  23-158  and  tell  us  what, 
if  anything,  relates  tc  wall  bounce  cn  that  page? 
Well,  from  the  words  at  the  top  cf  this  page,  it 
appears  that  intentionally  ci  otherwise,  the  rail 
would  go  below  the  bettor,  wall  and  then  reappear 
with  the  automatic  serve  feature.  Whether  this 


wa  ? 

* defect 

cr  semethi 

do. 

I can’t  r 

sally  tell 

Can 

you  tell 

from  the  e 

1 c.  „ 


-r-  stlll  seems  tc  be  related  to  wall  bounce  in  tv-a 
t still  seens  to  be  tied  in  tc  trying  tc  get 
hatter  integrator  to  serve  the  function  on  page  18 


of  Exhibit  19.  Apparently  integrator  u^ift i was 
causing  the  problem  at  that  time. 

Car.  ycu  tell  froir  these  entries  whether  Mr.  Harrison 


1 


implementation  was  simply  of  a left  and  right  edge 
bounce? 

This  page  implies  that  it  was  all  four, 
tfhat  on  the  page  leads  to  that  implication? 

Or.  the  top  portion  of  the  pap?  there  is  a statement 
’’output  of  vertical  integrator."  The  comments  on 
the  bottom  of  the  page  are  talking  about  the  right 
side  of  the  screen  and  then  the  comment,  works  for 
one  side  of  screen,  but  worsens  the  problem,  on  the 
other,  implying  that  that  work  was  associated  with 


the  sides  of  the  screen. 

Can  you  tell  from  these  pages  of  Mr.  Harrisons' 
notes  which  you  have  been  discussing  this  mronir.g 
whether  he  was  dealing  simply  with  the  problem  oc 

a ball  bouncing  off  the  edges  of  the  screen  cr 

\ii 

whether  that  concept  was  being  incorporated  ir.to 
other  circuitry  which  included  the  paddles  and 
bounce  off  the  paddles? 

This  is  specifically  Mr.  Harrison's  exhibits  you 


are  talking  about  or*  including  mine,  too? 


Well,  the  question  was  specifically  Mr.  Harrison's. 

1 think  that  it  is  directed  at  both  functions. 

You  are  referring  to  Mr.  Harrison's  notes  pages  23-'. F 
Yes . 

To  23-159? 

I am  locking  specifically  back  at  23-151  and  I 
did  take  the  liberty  of  referring  back  to  pare  18 
of  Exhibit  19  even  though  you  asked  me  specifically 
for  Mr.  Harrison's.  On  this  Exhibit  23-151,  there 
is  a phrase  in  the  middle  of  the  page,  "paddle  ball 
coincidence  pulse.”  And  that  also  appears  cn  pag*=>  18 
of  Exhibit  19  as  there  is  a small  arrow  or  rather 
two- small  arrows;  one  going  to  the  horizontal 
flipflop  and  another  to  the  vertical  flipflop.  Only 
one  of  them  is  labeled,  but  it  dees  say  spot 
coincidence.  That  I believe  has  to  do  with  bounce 
from  the  paddle  as  contrasted  tc  the  right-hand 
arrow  ^oing  tc  the  horizontal  flipflop  which  says 

Wt* 

minus  l if  it  /it  side  walls. 

New,  the  notes  of  Mr.  Harrison  which  you  have  been 
referring  to  are  dated  from  12-11-67,  the  date 
of  veur  notebook  entry  on  page  18  of  Exhibit  19 
until  December  21,  1 67 , of  Exhibit  23-159;  did  you 


do  anvthing  with  respect  tc  wall  bounrp  either 
alone  or  with  a paddls  from  December  11,  ’67,  until 
December  21,  '67? 

Yes . 

What  did  you  do  and  when  did  that  occur? 

T naturally  can’t  remember  lust  what  I did  on  those 
dates  so  many  years  ago,  but  I am  quite  sure  I was 
working  along  on  that  problem  trying  to  get  a 
successful  implementation*  T do  see  in  Exhibit  19 
on  page  22,  which- is  still  dated  12-11-67,  that 
I was  working  on  bounce  from  paddle  and  wall  a? 
the  title  shows.  I don't  come  across  other  entries 
in  the  notebook  that  show  this,  but  I an  prettv 
sure  I was  still  in  that  room  there  involved  with 

trying  to  get  a successful  implementation  of  these 
two  features. 

MR,  WELSH:  This  might  be  a 
good  tim*  to  break  for  lunch* 


(By  Mr.  Welsh) 
did  that  relate 


(Whereupon,  the  luncheon 
recess  was  taken. ) 


Referring  now  to  Exhibit  23-159, 


to  implementation  of  the  wall 


bounce 


feature? 

I think  sc,  but  I am  not  sure. 

On  what  basis  dc  you  think  that  it  does  relate  to 
that? 


I see  an  integrator  ir.  the  middle  of  the  page  and 
whereas  this  particular  exhibit  is  in  with  all  the 
rest  of  these  having  to  dc  with  integrators,  I would 
think  it  might  still  be  involved  with  that. 

Referring  to  the  next  four  pages,  160,  161,  162  and 
163  of  Exhibit  23,  all  cf  those  exhibits  bear  a 
date  December  22,  1067;  dc  you  know  what  is 
deoicted  on  those  sheets? 


Well,  at  least  partially. 

Referring  to  first  Exhibit  23-160,  what  is  Shown 
on  that?  * 


It 


and 


T»V  ; 


looks  like  a provision* 
a method  for  coupling 
modulator  and  transmit 
connecting  this  circui 


for  generating  tvree  dote 
in  the  rifle  game. 


ter 

indie 

ates  provi 

rt 

tc  a 

television 

I see  boxes  labeled  joy  stick  and  integrators 
is  a method  of  controlling  the  position  c r the 
dots.  I see  the  gated  differentiators  and 


W . 1 


ch 


integrators  which  are  probably  connected  with  some 


kind  of  bcuneire  action,  ar.d  coir.cider.ce  det 


<»ctor  . 


Whet  relationship  dees  this  circuit  die  gram  have 
tc  your  concepts? 

As  f h.t'  d?  the  dot  ’^^ner'S.t ic n T tf 

tell  fr^oni  thiLs  ex1iib£t«  It  deper-ds  vthat  Is  inside 
these  squares  marked  dot  eer.eietors . That  msv  or 
maY  r-c-  be  the  slicing-type  method  I had  for 
generating  dots.  If  the  function  of  the  differential 
and  integrator  was  the  same  as  on  page  18  of 


Exhibit  IP,  then  that  would  be  related  to 
to  implement  wall  bounce. 


an  attcmnJ 


bo  you  recognize  that  drawing,  Exhibit  23-160? 

Not  from  memory  cf  1°67,  no.  I seem  to  recognize 

it  now . It  locks  like  Pill  Harrison’s  writing 

, i*KL 


sir.ee  it  is  in  withijr  hie  collection  of  papers. 
Referring  to  Exhibits  23-161,  162  and  163,  do  they 
have  any  relation  tc  the  block  diagram  of  Exhibit  23. 
16  0? 


I would  say  yea. 

What  is  that  relationship?  You  are  looking  now 
at  Exhibit  23-161? 

v*s,  Exhibit  23-1C1  appears  to  be  circuitry  schema  t 
information  representing  at  least  some  and  possibly 


all  of  the  functions  shown  on  the  block  digram 
23-160.  Coin,0-  back  to  ene  cf  the  previous  ouest’cr° 
this  flinflop  at  the  upper  left-hand  corner  or 
rather  the  sawtooth  generator,  does  appear  to  be 
one  of  these  that  I invented  and  the  middle  section 
of  this  axhib.it  seems  to  be  the  diode  type  slicing 
method  that  we  talked  about  before. 

That  is  the  entire  middle  30ct2.cn? 

Yes. 

Anything  else? 

You  mean  whereby  this  circuitry  represents  the 
block  diagram? 

Is  related  to  the  block  diagram,  yes. 

In  the  letter  right-hand  corner-,  cirouitry  labeled 
chmma.  generator  which  seems  to  be  related  to  the 
block,  the  block  diagram  marked  chroma  generator. 
Anything  else  in  any  of  Exhibits  23-161,  162  and 
163  that  is  related  to  23-160? 

The  lower  left  of  23-161  seems  to  be  the  modulator 
and  transmitter  circuitry  and  the  integrators  of 
23-3  Cl  going  to  two  hexes  labeled  joy  sticks  which 

seem  to  correspond  to  the  boxes  labeled  jov  sticks 
arid  integrators,  on  Exhibit  23-160. 


Now,  vh«?r»*  pre  th«  in i «*H>' i Lorn  on  101? 

Tha  e irvui  try  Involving  two  cascaded  2116133 
tn.ijvt  • nt or-i,  Th<*rc!  arf  four  Much  circuit*  shown . 

\vf  tho««  th*  circuit?*  j u; • t to  the  right  of  the 

% 

dotted  r#rt.nng  1 **  that  bear  the  legend  lov  stick? 

Yes*  itp  Exhibit  23-162  at  tjjh*  bottom,  the  circuit 

Inhaled  rifle  electronics  which  seemn  to  be  related 

$ 

to  the  block  diagram*  1 tnink  Exhibit  23-163  is 
related  at  least  in  the  upper  left  and  top  middle. 

It  looks  like  there  are  gate  provisions  for  passing 
plus  and  minus  polarity  voltages*  t think  this 

> i 

would  be  associated  with  the  boxes  cn  the  block 
diagram  marked  gated  differentiator  and  integrator. 

I partially  base  this  on  the  letters  X Y and 
X prime  and  Y prime  which  may  signify  differentiated 
voltages,  although  I am  not  sure  of  this. 

Pc  you  knew  if  the  circuitry  in  the  upper  right-hand  j 
portion  and  the  middle  right  portion  of  Exhibit  23-1 
is? 


I think  the  one  in  the  upper  right  is  the  one 
shot  multi  of  23-160.  And  just  based  on  the 


block  diagram  which  shows  the  input  of  the  multies 
coming  from  coincidence  detectors  and  trigger 


A • 


Q. 


A. 


q. 


i\ 


i \ • 


Q. 


"en°rators , that*  that  is  probably  wh--t  tne  second 
circuit  from  the  top  of  the  right-hand  sf^s  cr 
Exhibit  23-161  involves. 

You  sav  probably,  you  are  net  sure,  then,  T take 
it? 

T would  say  reasonably  sure,  but  net  IOC  percent. 

I do  see  in  that  second  circuit  from  the  top,  if 
leeks  l*k°  inputs  labeled  D,  E and  F which  I would 
think  would  correspond  to  inputs  labeled  dot  1, 
dot  2 and  dot  3 of  Exhibit  23-16°. 

There  are.  not  corresponding  letters,  however,  on 
Exhibit  150? 


I believe  that,  for  example,  dot 
the  letter  D;  dot  2 is  similar  to 
similar  to  F in  that  in  the  next 
see  D repeated  again  just  as  on 


~ C 


1 


tc 


r rj  n O * p 

n.  ciiin  uC  - sj  r 

circuit  below  we 
the  block  diagram 


we  see  dot  1 repeated  twice.  Also  th 
or.  both  diagrams  associated  with  dot 
You  said  dot  1 appears  twice? 


3 a 


>v:itch 


■J-  v w I • 


Yes. 

'•/here  is  that? 

On  Exhibit  23-160  it  is  shown  entering  Pc.  1 


coincidence  detector  and  trigger  generator 


Know 


With 


neratcr  of  Exhibit  23-160 


hot  multivibrator 


irom 


kind  of  input  to  the 


ni-igrators  qs  ahownby  the  1 


vou 


identify  any  or  tne  — - - 

vl’he  circuitry  at  the  lower  left  based  arour.d, 
two  2M  W33  transistors  appear  tc  be  a •••  lipr  1 


whatever  its 


A 


A. 

9. 


some  b-»rt . whatever  its  function,  there  seems  to 
be  another  cne  at  the  right  of  that  exhibit*  At 
the  bottom  1 see  a circuit  labeled  autc  serv  for 
handball  which  apparently  implements  what  we  have 
talked  about  previously  in  that  araa.  The  circuit 
at  the  upper  right-hand  corner  may  be  pert  c:*7  the 
Sated  integrator.  The  2 15133  transistors  at  the  j')  ^ 

left  of  that  portion  looked  like  they  mav  be  utr<rv-*t 

gates.  And  the  ,01  microfarad  capacitor  in  the 
circuitry  in  the  upper  right  looks  like  it  may  be 
an  integrating  capacitor. 


|R*J 


What  was  the  value  of  •■■.that  capacitor? 

. 01  .microfarads,  Tha  .microfarad  is  net  shown. 
Referring  to  Exhibit  23-162,  other  than  the 
rifle  circuit  at  the  bottom,  can  vou  id ant if v the 
other  circuits? 

The  two  circu:* ts  at  the  right  may  be  some  kind  of 
one-shot  multies,  probably  the  same  ones  shown  on 
23-160.  The  two  circuits  at  the  left  of  the  page 
at  least  seem  to  have  as  inputs  the  horizontal  and 
vertical  voltages  associated  with  two  spots  which 
are  probably  referred  tq  as  paddles  in  that  the 
letter  ft  is  used.  I would  imagine  that  the  outputs 


of  those  two  circuits  labeled  Hd  and  Vd  would  fc* 
voltages  ccntrolliiig  a third  spot,  but  I am  net 
exactlv  sure  just  what  is  going  cn  here  in  these 


circuits . 


That  r'Tas  going  tc 


be  my  next  qu 


C tlvit  ^ 


Uo 


you 


> now 


how  th=se  circuits  work? 

It  is  possible  that  these  are  related  to  the 
so-called  English  control,  but  I am  net  sure.  I 
say  it  is  possible;  I see  X and  Y voltages  fed 
through  inOK  resistors  to  the  base  of  transistors 
at  the  left  of  the  circuits,  so  they  must  somehow 
either  pass  or  short  to  ground  the  voltages  latslo 
P1H, etc . , through  P2V . 

Do  you  know  if  these  drawings  represent 


implementation  of  your  concepts.-’ 

At  least  partially,  yes.  We  covered  toe  sawtooth 
generators  of  Exhibit  23-161  which  I think  are 
the  ones  I later  get  a patent  cn.  I would 
definitely  believe  the  middle  portion  c~  hunt 
exhibit  shows  the  diode  slicers  required  to 
venerate  three  spots  ir.  accordance  wi.n  my 
method  of  diode  slicing. 


Anything  else? 


I don't 


I see  the  ioy  stick  and  integrators, 
rensmber  now  whether  that  was  one  of  mv  ideas  dr 
not,  it  rav  have  been,  because  I can't  really 
remembsr  the  function  of  these  1 shot  multies,  sc 
I can't  really  remember  whether  I was  implementing 
or®  of  my  ideas  or  net. 

Do  you  know  whether  these  diagrams  include  circuitr 
.for  producing  wall  bounce? 

I am  not  sure.  If  they  do,  it  would  be  at  least 
martially  through  the  blocks  labeled  gated 
differentiator  and  integrator  of  Exhibit  23-165, 
which  nay ' correspond  to  the  differentiator  gates 
and  integrators  of  page  18'  of  Exhibit  15.  I think, 
that  som^  of  this  circuitry  in  23-163  possibly 
does  correspond  to  some  of  the  blocks  on  page  18 
of  Exhibit  19  and  these  two  flipflops  I referred 
to  previously,  I wasn't  sure  cf  their  function, 
may  be  the  horizontal  and  vertical  flipflops  as 
shewn  or.  pane  18  of  Exhibit  19. 

Of  which  were  those  flipflops? 

These  based  on  the  2M5133  transistors. 

Or  the  bottom  left  and  right  cf  Exhibit  23-163? 
Yes.  If  that  is  the  case,  cr  I say  that  because  i 


look s like  the  outputs  of  those  flipflops  %c  to 


0. 


A, 


Q. 


Q. 

A. 


gating  transistors  which  in  this  case  are  shewn  a^ 
gates  which  would  short  a signal  tc  ground  to  reject  ( 
it  and  when  that  is  being  done  with  one  signal, 
the  ether  would  get  through  and  I think  that  does 

» 

correspond  tc  the  function  of  the  flipflops  and 


the  plus  and  minus  ones  shewn  on  page  18  of 
Exhibit  19. 

Dc  you  know  whether  there  is  any  wall  image  generated  I 
in  these  circuits? 

I don't  know  for  sure,  but  based  cn  what  I just 
said,  if  that  is  true,  I would  be  led  to  say  I 
believe  this  doesn't  implement  wall  bounce  in  that 
it  does  seem  to  correspond  tc  page  18  of  Exhibit  19. 
And,  when  you  say  wall  bounce  there,  I take  it  you 
mean  with  cr  without  a generator  for  an  image  of 
the  wall? 


Yes. 

Dc  you  find  any  wall  image  generator? 

Any  wall  image  generator? 

Yes . 

I don't  think  so.  I would  like  tc  add  that  this 
bounce  from  an  image  or  from,  the  wall  could  he 


innfr’*  < ii  I ■ .-.-4*  ■ 


ircuitr''  whether  an  actual 


ne  the  property  owners  has  a horse. 


propertv  line  itself  won't  keep  the  horse  from 
crossing  ever  into  the  neighbor’s  property,  but  if 


The  circuitry  I have  been  talking  about 


that  iob 


is  like  that  electric  fence*  This  isn 


In  what  way 


s 5 feet  in  f^ern  th 


property  line,  you  would  have  that  fence  in  5 fee 


from  the  nroperty  line  and  that  would  keen  the 


hors*-  from  hitting  the  garden  even  though  the  garde 


'let  h indbai  1 , do  you  r>«so<*ll  hew  handbell  wes  intended 
to  apnea r to  a playai  at  this  time  cf  December  71 , 
1967? 

I don't  recall,  perhaps  I could  figure  it  out  from 
those  raws  we  have  been  looking  at*  T would 

third-  that  it  involved  wall  b>.  unce  from  at  least 
one  vail*  For  example,  the  top  wall,  and  orohablv 
from  the  two  side  walls  as  vrell.  The  two  paddle 
or  in  this  case  pla’/ers  would  be  at  the  lover 
portion  of  the  screen  and  this  automatic  serve 
vculd  orobabl v make  the  spot  appear  from  off  screen 
at  the  bottom  in  vhicn  case  it  would  be  heading 
up  and  or  to  the  sides.  It  would  bounce  from  either 
■just  the  top  or  the  top  and  the  two  sides  and  head 
bac1  towards  the  players,  in  which  case  one  player 
whose  turn  it  was  v/suld  attempt  to  intercept  that 
spot  with  Ills  playing  spot*  If  he  hit  it,  it  v/ould 
bounce  back,  up  toward  the;  top  wall*  That  is  my 
oencept*  I am  not  sure  whether  that  coincided 
exactly  with  the  date  you  mentioned* 

Have  you  ever  seen  here  at  danders  hand  ball  played 
on  a F:  T with  the  characteristics  you  'ust 


described? 


A*  -l  c.in  fj’jftc  "CPrtiv«»  t-lct  that  V’-JS  Cr  th<* 

that  war  implemented  and  that  I did  see  that. 

. V.7ith  the  lounge  cff  of  the  top  at  least  and  pcseibly 

the  two  sides? 

A,  I believe  sc,  yes. 

. Have  ycu  ever  seen  a handball  game  played  v/ith 

just  a vertical  wall  image,  to  the  left  cf  the 
screen? 


I may  have;  I don't  remember  for  sure. 

1.  Do  you  hsve  ar.v  recollection  cf  it? 

A.  A very  vague  one  in  the  back  cf  my  mind,  but  I 

wouldn’t  bet  on  it. 


r; . But  you  are  positive  that  you  have  seen  a handball 

game  with  bounce  at  least  off  of  the  top  edge  of 
the  screen? 

A.  After  nine  years,  I am  not  10?  percent  positive 

of  a lot  of  this,  but  I dc  sincerely  believe  I 
did  see  that,  yes. 


possibility  cf  things  life  thi s and  for  othes 
fea sort*  such  as  if  we  wantea  to  duplicate  mc-^e  of 


the  circuitry,  it  is  easier  to  do  it  fr 


rvro  z 


schematic  than  it  is  frcwi  looking  *t  a bre*d  be ^ d « 

Do  you  know  whether  these  circuits  were  actually 
constructed  ? 

I definitely  believe  they  were. 

Dc  you  know  whether  an  entire  apparatus  incorporation 
all  of  these  circuits  shown  here  was  actually 
constructed? 

I believe  it  was.  At  least  I know  we  had  spots 
and  paddles  and  things  like  that  doing  many  of  the 
functions ' that  we  were  trying  to  do  at  the  time  which 
we  have  been  discussing  and  I saw  this  happen  and 
was  a part  cf  it,  so  for  most  of  it  I do  know 
there  was  circuitry  which  net  only  was  built, 
but  it  worked. 

Do  ycu  know  whether  the  entire  circuitry  depicted 
in  these  exhibits  was  Constructed  as  a sirole 
unit? 

In  all  these  exhibits  that  t</e  have  bean  talking 


about? 


v *v*'ci  t 


Mo , just  the  ones  that  we  have  been  discussing 


lately,  23-1*"  to  23-1*3. 

T lor ' t yncr-'  if  all  of  them  were  constructed  I1''  ? 
a 5 nrl®  unit  or  as  separate  bread  boards  which  were 
interconnected  together  to  form  a total  urr’t. 
definitely  Vncv;  this  slicing  arrangement  shewn 
on  23-161,  for  example,  was  constructed  and  worked 
together  with  the  flipflcps.  1 am  quite  sure 
everything  shown  cn  that  pap®  at  laa^t,  I would 
think  crom  the  way  these  circuits  are  drawn,  that 
they  are  more  cr  less  final  records  cf  circuitry 
that  had  been  huilt  and  todrked  a«  opposed  to  some 
of  our  earlier  work  where  things  might  not  have 
worked  suit®  right  and  ve  would  continue  until 
thev  did, 

no  vou  know  if  apparatus  nhat  was  constructed  in 
accordance  with  these  circuit  diagrams,  Exhibits  23- 
160  through  163  wis  demonstrated  to  anyone  outside 
of  Sanders  A 3 sc elates? 


That  I don't  know. 


you  aware  cf  any  demonstration  cf  anv  TV  game 
apparatus  to  TeldPromnter  0orporat5.cn? 

I may  have  heard  of  that.  I guess  T am  net  suppose 


to  ask  -questions 


MR.  WILLIAMS: 


I I you  don't 


think  the  cjuest’Cn  is  c 1 e ar  cr  yen  don't  understand 
the  question,  you  car.  as)  ^cr  a clarification* 

IML  WITNESS:  I will  iust 
T may  have  been  told  that;  I don't  remember  for 
sure , 

' ♦ Did  you  participate  in  any  demonstration  of  any 

TV  game  apparatus  to  TelePrcmpter? 

A.  T don't  remember*  I think  I participated  in  one 

demonstration , I think  it  was  with  the  Cable  TV 
people  and  I don't  remember  if  thev  were  named 
7elar~ompter  or  not. 

Q.  Do  you  recall  when  that  was? 

A.  Lot  really.  I believe  it  was  during  the  period  we 

established  that  I worked  fer  Mr.  Baer. 


0. 


A. 


With  respect  to  the  demonstration  to  Cable  TV 
recrle  which  \fou  may  remember,  what  was  demonstrated 
I am  not  sure,  I seem  to  remember  some  o^  the 
maze  yar.es * I am  also  net  sure  c*  whether  I was 
present  at  the  actual  demonstration  or  not. 

I S2:m  to  remember  being  in  a screen  room  at 
Canal  Street  one  night  with  Mr.  Baer  and  Mr.  Harris: 


helming  in  a small  way  to  get  ready  for  the 


demonstration 


>’Cl]  remember  the  apparatus  that  was  involved 
in  the  demonstration? 

o . ^ „co.l iy , no*  You  know,  os  which  version, 

whether  it  was  bread  beards  cr  a finished  box  cr 
thirds  .like  that  cr  even  exactly  which  functions 


were  demonstrated.  I don't  know  if  it  is  real 
recall  or  just  an  assumption,  it  seems  that  the 
r:fle  game  and  quite  probably  the  ping  reng  game, 
but  I am  just  not  sure. 

Q ycu  have  any  recollection  of  the  apparatus-? 

■v*  -*■  don't  know  if  at  is  a real  recollection  or  havir.^ 

seen  some  cf  these  boxes  here  on  display  as 


Q. 


A. 


exhibits,  the  ones  covered  with  the  wood  Trained 
paper,  jogged  my  memory  a little  bit. 

Could  you  examine  the  models  that  are  here  and  see 
if  you  can  pick  cut  any  that  were  involved  with 
that  cable  television  demonstration? 

Not  with  any  real  certainty.  I will  sav,  fer 
example,  this  Exhibit  35A,  the  rifle,  that  may 
have  been  involved  in  the  demonstration,  but 
I do  remember  that  there  were  other  rifles.  I see 
another  one  over  here  which  is  called  - I don't 

f-,***  "'V  ' Mr  * /t:.  f ' 


♦ 


i 

4 

i 

I 


Q. 

A. 


0, 


an  exhibit  number  on  it  » &>uc  it  is  snot-itr 


have  l>een  use 


eineinber  which  cr  for  sure  if  an 


of  then  were 


nvclved 


narked  as  Exhibit  30  familiar  to  you 


;n.  WILLIAMS 


ion 


■THE  WITNES 


these  three  boards  containing  potentiometers  bring 


back  memories.  I think  that  the  tares  fastened  c 


encug 


those  thirds  with  wires,  that  I would  remember  it 


u do  remember  tne  poten 


ane  which  I think  contains  my  writing, 


1 


/ * i f i 


That  are  the  legends  that  are  or.  the  tapes  tliah 
are  ' n yrmr  handwritir*r  ? 1^. 

Ore  is  a Yr,  another  is  HI  right  and  a VI.  On 
the  ether  beard  there  is  a VI  and  an  H2  left  and 
a l,2,  which  I think  is  in  my  wri^in^. 

'?as  there  a third  beard? 


Yes.  I think  the  label  on  that  third  board  is 
mv  writing,  too,  I am.  net  sur»  of  that.  Por.e 
portion  of  it  has  been  crossed  out.  R's  are 
rerlaced  with  L's  as  we  apparently  had  v’ir^s  inadve 
tently  connected  tc  -Kie  wrong  places  and  things 


like  that.  I think  that  is  my  writing,  too. 

And  what  are  the  legends  on  the  third  beard? 

It  locks  like  it  ended  up  that  the  left  writing  is 
HI  ar.d  the  right-hand  side  says  Hr. 

^11  right;  now,  I will  shew  you  vrhat  has  beer, 
marked  previously  as  Exhibit  ?5  which  consists  of 


this  larger  box  with  the  walnut  grain  cover 'nr  and 
bearing  a piece  of  masking  tape  with  th®  Ex’  il  it  N< 


t j 


or.  ::  t plus  tv.’c  smaller  boxes  connected  In 


v wires 


to  -the  larger  one  plus  a rifle,  a toy  rifle  marked 
as  Exhibit  35A,  and  I ask  if  those  are  familiar 


o vou? 


I 


I think  at  least  this  rifle  is.  I seen  to  °r 

this  little  red  reset  button  on  it  and  T do 
remember  B.ill  petting  in  a plastic  rifle  vh_ch  he 
modified.  I am  not  sure  if  it  was  this  one  or 
another  one  here  or  both  of  them.  Probably  both. 
The  boxes  do  anpaar  to  be  equipment  which  was  used 
to  demonstrate  some  of  these  various  devices. 

Do  you  recall  that  equipment  being  used  with  any 
particular  demonstration?  This  is  Exhibit  35  and 
Exhibit  3 5 A ? 

I don’t  recall.  As  I say,  I am  not  even  sure  I 
was  at  that  CATV  demonstration.  I do  remember,  as 
I aav,  at  least  partially  participating  in  getting 
readv  for  it.  Probably  the  night  before  it  happen 
and  I can’t  really  raca.ll  whether  this  was  the 
particular  equipment  used  for  it  or  not. 

How  about  the  other  equipment,  Exhibit  30,  do  ^cu 
recall  whether  - that  is  the  equipment  over  here 
that  bore  tapes  with  your  handwriting. 

I can't  really  at  this  time  remember  which  of 
these  was  used. 

Can  you  tell  from  examining  Exhibit  30  with  the 
legends  which  you  wrotfe  what  types  of  games  it  was 


. 1 • 


A. 


r\ 


4 


A. 


Q. 


A • 


% • 

A. 


n 


possible  to  play  using  that  apparatus? 

Not  really  with  any  kind  of  accuracy, 
ho  the  legends  nean  anything  to  you? 

On  the  longer  boards,  I think  the  subscripts  1 and 
2 probably  refer  to  two  spots.  The  V’s  refer 


probably  to  vertical  position 
reoi ember  what  is  signified  by 
and  the  ones  on  that  third  or 
The  HI  and  the  Hr? 


. 1 don’t  really 

the  remaining  letter 

smaller  board. 


Yes,  and  the  VI  and  Vr. 

Those  aren’t  on  the  smaller  beard? 

Mo,  iust  HI  and  Hr  on  the  smaller Lc-ard  and  Vr  and 
VI,  one  cf  each  on  the  longer  boards.  I would 
think  that  those  are  the  positioning  voltages  for 
a third  spot,  but  1 am  net  sure. 

Might  the  VI  and  Vr  be  an  English  control? 

Yes,  they  might  be. 

You  have  no  recollcct-s-on  more  specific  than  vUc  . . 
Mot  really.  I could  offer  assumptions,  but  that 


is  all  they  would  be. 

You  don’t  have  any  ic,ea? 
It  is  possible  that  this 
ping  pong  game  where  the 


could  be  a version  cf  the 
Ml  and  H2  would  set  the 


horizontal  positions  of  the  two  spots  cr  the 
two  paddles  and  as  we  said  fcafore,  in  normal 
operation,  they  wouldn't  be  touched  durinr  a game. 
And,  if  that  assumption  is  true,  then  the  VI  and 
the  V2  would  move  the  paddles  up  and  down  and 
as  you  offered  as  a possibility,  this  Vr  and  VI 
nay  have  been  English  controls.  Without  taking  a 
real  long  time  tc  try  to  figure  out  what  is  inside 
this  box  they  are  attached  tc  , I can't  say  for  sure. 
It  is  possible  even  after  I did  that,  that  I 
couldn't  say  for  sure,  which  is  why  we  made  the 
schematics  that  you  asked  me  about  before. 

Are  these  schematics.  Exhibits  23-160,  the  block 
diagram,  through  23-163,  representative  of  what 
is  in  this  modal? 

That  would  take  some  time  to  find  out.  I would 
have  to  examine  this  box  against  those  schematics 
pises  by  piece  to  find  cut. 

Poes  the  red  button  on  the board  closest  to  you 
with  the  potentiometers  on  it  have  any  significance 
or  help  vou  determine  what  games  were  intended  to 
3 island  using  Exhibit  30? 

Tt  looks  ltkt  seme  sort  6?  a reset  button  to  me  and 


without  a thorough  examination,  I car  only  nay  x1' 
might  have  been  used  to  reset  the  rifle  pane  cr  tc 
manually  serve  a ball  in  the  ping,  pone  pane  or 


a hand  ball  game,  things  like  that,  or  it  may  be 
for  something  entirely  different  which  I have 
forgotten  about.  I do  see  on  this  box  the  words 
’•ping"  and  it  locks  like  rifle. 

You  don't  recall  those  legends? 

Not  specifically,  no-. 

They  don't  help  you  recall  whether  veu  have  seen 
this  apparatus  before  with  the  legends  in  your* 
handwriting? 

(4.  n $/r ) 

Not  really-  I don't  see  anything  on  that  box 
itself  which  looks  like  it  is  my  handwriting  and 
except  for  the  fact  that  this  box  is  connected  to 
these  beards  and  the  potentiometers,  I can't 
recall.  It  is  not  that  exceptional  a box.  Where 
it  is  in  context  here,  it  is  connected  to  these 
things,  I would  assume  that  I had  seen  it  and 
probably  used  n. 

The  bex  dcas  have  a plate  attached  tc  it  projected 
out  froia  an  edge  with  switches  on  it;  that  is  ar. 
unusual  characteristic  of  a box,  is  it  not? 


o 


*7 


A, 


A . 


n 


T suppose  you  could  say  that. 

-’hat  doesn’t  helm  vou  recall  the  apparatus? 

'Tst  that  edge,  nc , net  really, 

■\rythiRff  else  in  veur  examining  of  the.  apparatus? 

^ ^ r'eall",  T hav^  seen  probably  hundreds  or 
thousands  cf  things  that  lock  similar  to  this  since 
T started  working  in  electronics. 

T)o  I understand  correctly,  then,  that  you  don’t 
remember  either  of  these  exhibits  as  having  been 
involved  with  the  CATV  demonstration? 

To  try  to  make  it  clear,  I think  T should  sav  that 
I do  not  remember  definitely  there  not  beirw  used.  f , 
but  I can’t  remember  exactly  whether  or  not  tb.ev  1 

•were  us°d  . 

Tn  o^har  words , you  can’t  identify  either  one  o c 
them  as  having  been  used? 

’T*hfet  is  orobably  correct. 

You  don’t  remember  what  games  were  involved  in  the 
d emo  n s t r at  ion  ? 

Mpt  really  bacasue , as  I say,  I can’t  even  remember 
if  1 was  at  the  actual  demonstration  or  not;  so  if 
T wasn’t  at  the  demonstration,  of  course,  there 
is  no  way  that  I could  remember  what  games  were 


demonstrated  at  it 


And  you  don’t  remember-  what  games  were  pfessfhle 
with  the  apparatus  that  you  might  have  prepared 
for  the  demonstration? 

As  T say,  I can’t  remember  when  that  demonstration 
happened,  sc  I can’t  really  r^fer  tc  these  exhibits 
to  see  who t we.  had  evolved  by  that  time,  but  1 
think  T dad  s~y  1 efore,  X seem  to  remember  the 
r-fle  game  being  in  existence  at  that  time  and 
probably  the  ping  pong  game  and  some  of  these 
maze  games. 

When  you  say  the  ping  pong  game,  you  mean  the 
ping  pong  game  with  a ball  image  and  two  paddl® 
images  with  the  ball  bouncing  only  off  o^  either 
of  the  paddle  images? 

Yes.  I don’t  knew  if  the  wall  bounce  feature  was 
demonstrated  or  ready  at  the  time  of  that  particular 
demonstration  or  not. 

Do  you  knew  if  the  wall  bounce  feature  were  ever 
demonstrated  by  Sanders  tc  anybody  outside  cf  the 
companv? 

a. 

I don f t know.  As  I say,  other  than  this  CATV 
demonstration  which  t helped  prepare  for  the  night 


bofopo,  I don’t 


remember  really  beinr  involved  in 
any  cf  th*  other  d emon* trat  ion-? . T did  r#**r  %&out 
some  of  them  prchaMy  throu gh  Bill  Harr f eon,  nav'e 
Palph , hut  T wasn't  really  p^reoivslly  involved 
in  that  nart. 

Were  von  aware  of  a demonstration  to  *CA? 

I remember  hearing  about  it,  yen. 

Were  you  stil]  working  cn  the  TV  game  project  when 
you  heard  about  it? 

I don’t  remember. 

Did  you  have  anything  to  do  with  any  demonstration 
to  any  personnel  of  RCA  or  representatives 
RCA  ? 

No,  I don't  think  sc. 

Do  you  know  what  apparatus  was  demonstrated 
RCA? 

No. 

Are  yeu  the  William^T;  Pusch  who  was  named  as  sole 
inventor  of  U.  S.  Patent  No.  3,659,284? 


Yes. 


•i  VC 


„ t 


fvnd  are  you  the  William  T.  Pusch  who  is  named  as 
inventor  of  Reissue  patent  lo.  28 1 5-07  which  ns 

= reissue  of  the  284  patent? 


\ 


Yes . 

Are  ycu  familiar  with  the  subject  matter  of  those 
patents? 

Yes,  was  at  one  time  much  more  familiar  with  it 
than  I am  right  new,  but  T would  say  yes. 

How  did  you  become  familiar  with  that  subject 
matter? 

Well,  one  way  was  reading  the  patents. 

When? 

I don’t  know  exactly,  sometime  after  they  were 
issued , 

Both  of  them? 

I believe  sc. 

Mow,  the  reissue  patent  just  issued  last  August, 
did  ycu  read  it  after  that  date? 

I guess  not,  I stand  corrected. 

Did  you  have  anything  to  do  with  the  preparation 
of  the  amplication  for  the  284  patent? 

Yes. 

:/ha-  did  ycu  have  to  do  in  that  regard? 

I believe  X wrote  up  £ fairly  detailed  description 
of  the  methods  described  in  that  patent  for  t* 

I.eval  Department  of Sanders  Associates,  Incorporated. 


T hand  you  a acrtion  of  a file  which  was  produced 
in  this  litigation  cn  behalf  of  Sanders,  a file 
narked  "—2580,  which  has  beer;  identified  as  the 
Patent  Department  file  or  oart  of  it,  et  least,  rcr 
the  application  for  t.ie  Patent  No,  3,659,234,  and 
a^h  if  this  2 7 -nape  document  which  has  a cover  sheet 
entitled  "The  Attached  Document  Contains  Company 
privete  Data,"  is  the  writ&-up  to  which  vou  just 
referred? 

I didn’t  check  all  these  numbers  you  ^ust  sard, 
but  I trust  that  they  were  correct  and  I do  have 
this  document  veu  handed  me,  X believe  that  as 
the  document  or  at  least  one  cf  them  we  are  talking 
about.  I do  recognize  as  my  own  handwriting  and 
drawing  a pare  called  figure  1 at  the  bac>.  th^  - 
What  page  number  does  that  bear? 

19;  end  Figure  2 or.  page  20  I recognize  as  mine. 
Figure.  3,  page  21,  Figure  4 on  page  22,  Figure  5 on 
r»are  23,  Figure  6 cn  page  24,  Figure  7 on  page  25, 
and  Figures  3 and  9 on  page  2G,  and  Figures  10  and 

11  on  page  27. 

T now  hand  you  what  has  been  marked  in  Hr.  3aer  s 
exposition  as  Exhibit  9-197  through  9-223  and  ask 


if  ycu  would  compare  these  pates  those  that 

vcu  just  examined  and  tell  us  if  except  for  the 
legend  "company  private  data"  which  appears  cn 

po.gres  of  the  original  document  * if  Exhibits  9-1  9 7 

■ 

2.i iC.  sc  on  are  2 true  copy  c f "{rite  ophsr  5tem? 

MR.  WELSH:  Ion.  Williams , would  ... 


ycu  r.ind  if  we  marked  tha  original  or  car 


ve  1 u : 


stipulate  that  tha  other  is  the  same?  It  appears 
tc  fca  a true  copy* 

MR.  WILLIAMS:  Perhaps  it  would  . 
be  mere  appropriate  to  rake  the  original  and  make 
a copy  cf  it  and  mark  it.  I haven’t  compared  the 

two . 

MR.  WELSH:  If  you  don’t  mind 
doing  that,  then  that  would  be  satisfactory  with 
me.  Ycu  don’t  wish  to  have  the  original  marked 

as  an  exhibit? 


MR. 

as  scon 

keep  this  file 

file  tc 

Sanders.  There. 

it . On 

page  1,  exhibit 

it  that 

aren’t  on  the  0 

Me.  2530 

entered  in  the 

rn 


hi?  1?  an  nriDCrtant 


corner  is  an  different  handwriting . nn  9-197, 
it  says  D-2S80  and  on  the  original  it  says  just 

2 58  0 4 a.  vrc  slioulci  t aha  the  original  and  mak^ 

a cop'/* 

MR.  WELSH : You  furnished  us 
wi-.!!  3.  copy  and  I take  it  you  have  or*3,  toe? 

MR,  WILLIAMS:  Yes. 

iLSIl:  Would  you  oroduce 


MR,  mpt. 


that  now? 


MR*  WILLIAMS:  I don’t  have 


it  in  the  room,  i' 


.s  upsta 


irs;  I could  go  ge‘ 


_ r; 


MR, -WELSH:  Off  the.  record, 

t , t „ ' t*  ^ u - . *■  „ . r 

(Discussion  off  the  record,) 

MR*  WELSH : Let’s  nark  this 
document  which  was  furnished  to  us  as  a copy  of 
the  original  document  which  the  witness  just 
referred  to  as  Exhibit  46-.  * 

„ * . - , V 

*•  * 

(Whereupon,  Exhibit  Me.  46 

> r «*  W-  l « h.  - «•  > *-• 

•was  marked  f pr- 

ion , ) 


vl 

’ > 


ioer.  '-if  ice' 


c,  » 


I 


Are  e.11  of  the  ideas  wWieh 


-re  included  th< 


your  ideas? 


.^U,  t tMn>  so.  i haven’t 


6xa.nin^d  thi«5  tw  Is** 


^uW  ^ that,  please? 

^ startlrtfer  to  answer  this  question,  I see  on  nape  3 
that  T did  note  at  that  tin*  that  Ralph  Baer  had 
thought  of  many  associated  ideas  in  this  ereneral 

(jt 

ie^d  and  I tried  then  and  7 still  do  to  »ive  hin 
3 lot  of  credit  for  initiating  the  whole  thing  and 
X say  on  f ha  a qa^e  3 that  a wcnkin^  svste^  r-?3  <; 
cons  -Pucted  and  demonstrated  and  a natant  abdication, 
initiated , so  I wasn’t  then  and  X am  net  nc^  trying 
to  claim  any  credit  for  the  things  that  had  been 
dche  up  to  vtHat  time.  rrom  that  rcint,  the  ddcuriernt 
says,  pSTrf&e?  that  txine  a new  and  di  f ^er«rt  method 


>*  gene-rating  spots  and  patterns  has  been  invented, 
built  arid  demonstrated.  {^UV 


&t  this  point,  could  you  sumrtari ze  'whet  you  ctrsider 
’fr.  Baer  had  done  prior  to’  your  invenffn"  the  nev 
3 fid  different  method  cf  generetirip  the  spots  and 
pattern's  ? - " ♦ ' " 5 1 - * 

YVs,  I think  sc,  or  at  least  a large  part  of  it. 


<Wgf. 


Q* 

♦ 

A. 

Q. 


q. 

A. 


b‘.  A 


1 th’nk  t!'-re  was  P^isicui  for  squ*r«  spcts,  one 
or  MK,  which  could  be  controlled  in  position  W 
manually  relating  a potentiometer  shaft  or  shafts* 
th^nk  the  r^fle  game  was  in  existence  then  with 
seme  kind  cf  an  indication  of  when  a spot  was 


hit  by  the  rifle  being  aimed  at  it  correctly.  I 
think  these  are  the  main  functions  I can  remember 
as  being  in  existence  at  that  time. 

\ou  say  tone  or  mors  spots  cr  square  spots,  were  there* 

j 

more  than  two? 

• * 

* 

I an  not  sure. 

Well,  prior  to  your  work,  was  coincidence  of  two 
spots  detectable  in  the  circuitry  that  had  been 
developed?  > 1 - 

I think  so,  but  I am  not  sure  just  geina  on  meraerv. 

Do  you  recall  what  happened  upon  the  coincidence  cf 
two  Spots? 

I am  not  sure  of  that  part  Of  it,  I seem  to  remember 


at  least  in  the  rifle  game  which  is  not  coincidence 
as  you  have  defined,  but  I seem  to  remember  the 
screen  color  changing  and/or  the  spot  disappearing 
when  it  was  hit.  As  far  as  just  what  happened  when 
two  spots  hit,  I don’t  really  recall  whether  this 


0. 

A. 


n 


A. 


n 


A* 


r\ 


< ♦ 


A. 


3ane  thir-£  happened  or  not. 

Mh6t  d°  you  ™««  this  sane  thing? 


W*11'  *he  5Creen  c01^  chansing  and  one  on  both 
cf  '.he  spots  disappearing. 

->o  you  consider  that  you  were  the  first  to  provide 
_ir ..  uit*  y for  detection  of  coincidence  of  two 
shots?  . * 

J *.  ' • **  - 

« 

I an*  not  sure  cf  that;  I don’t  remember. 


You  might  have  been? 


It  is  possible.  . If  it  didn't  exist  when  I got  on 
the  program,  it  is  possible  I contributed  that, 
but,  as  I say,  I vaguely  recollect  it  being  in 
existence  when  I get  there,  in  which  case  it 
naturally  wouldn't  have  been  my  idea. 

Now,  when  I asked  ycu  before  generally  what  you 
felt  you  contributed  to  the  TV  game  project,  I 


don  * £ believe  ycu  listed  detection  of  coincidence 
of  two  spots  as  one  cf  tl*e  things  you  contributed, 

is  that  correct? 


•It  doesn’t  register  near  as  strongly  in  Nymeroory. 
as  , for  instance,  this  electronic  control  and  the 
differentiating*  etc,  associated  with  wall  bounce 


or  like  that, 


so  I just  can't 


or  tjus  ring  pong  game 


3it  h“re  and  S*Y  definitely  that  that 

that  was  my  idee  . 

It  is  cult*  po„ibl.  th*t  it  Ba#  nct> 

But  you  can't  say  definitely  that  it  was  not  either 
hot  strictly  from  memory.  As  j say>  this  „a5  nine 

JT^ars  ago  and  I can' t recall  exactly  what  they 
had  wnen  T got  on  that  program.  I am  not  saving. 


it  didn't  exist , but  I just  don't  remember. 

^ere  generating  specs  on  "the  screen  cf  a TV 


receiver,  however,  were  they  not? 
Yes,  definitely*, 

And  at  least  two  spots? 


I think  sc*  At  least  one  and  quite  possibly  two 

Qr  three*  i t 


You  don't  remember  whether  there  were  more  than 
one?  I believe  you  just  said  that  there  were. 

I think  there  were  at  least  two* 

Well,  going 'on  now  with  respect  to  Exhibit  4-6  and 
the  question  of  whether  what  ife  described  there 
was • considered  by  you  ta  be  a contribution  to 
the  TV  game  project,  would  you  go  ahead  and  point 
out  anything  that  is  not,  that  you  do  net  consider 
tc  have  be«fc  your  contribution? 

Well,  X have  cover od  this  part  in  the  introduction 


cy 


A 


" Undar  viaec  rtgn,!.  for 


not  really  my  idea,  but  r 


Q - 


s pot  g anerat  5 or*  wa f 
rather  an  attempt  to 

^ive  a ful1  description  of  the 

r tne  overall  process  to 

heir  the  Sm*.*.  Legal  Department  construct  a good 

pat-ant  application.  We  probably  gat  into  my  ideas 
on  page  o under  Item  3,  New.  System  Concept.  It 
mentioned  the  voltage  control  and  the  fact  that  the 
sawtooth  is  sliced. 

before  you  g.c  on  to  the  next  - to  page  6,  Section  C 
Roman  numeral  II  appears  to  state,  "Of  note 
is  the  OR  gate  whose  output  is  the  final  video 
Signal.  This  OR  gate  is  required  simplv  to  avoid 


excessive  spot^  ifcrightening^two  spots  fall  on  top 
■ cf  each,  ether."  Was  that  old  in  the  prior  system, 
sc  far  as  you  know? 

Yes.  I believe  so  from  looking  at  Figure  2.  And 

9 » — 

by  eld,  I mean  probably  in  existence  on  the  version 
of  this, thing  that  existed  when  I got  on  the  project 
HqW  you  were  going  onto  the  new  system  concept* 

Yes,  I think  I started  and  covered  page  5.  And 
that  talks  seme  ms>re  about  generating  the  spots 
using  the  sliced  portion  of  the  ramp  wave  form. 

I am  still  trying  to  answer  your  original  question 

if  dtoJi  -fa* 


<= 


of  what  in  here  was  not  my  idea.  You  having  brou; 

att«nticn  to  this  -OJl  gate,  I ^uld  think  that 
,hat  rught  not  have  been  an  original  idea,  but  w 
■ ust  incorporated  in  here  describing  the  new  working 
system  us  eng  that  as  a building  block.  I would 
say  the  fact  that  the  spot  came  up  round  as  discussed 
on  page  6 \<ra,s  definitely  at  least  a result  cf  my 
new  system  here.  I am  net  sure  I anticipated  it 
happening,  but  it  did  and  was  a different  feature. 

I an  still  looking  fer  things  that  were  not  my 
ideas,  yell,  I see  a reference  in  the  text  to 
Figure  3 and  looking  at  that  figure  I see  horizontal 
and  vertical  s^nc  pulses  being  generated  tc  go  to 
the  TV  set  and  things  like  that , you  know,  whicn 
T^cst  TV  sets  require,  I don't  claim  that  was  my 
idea,  but  this  particular  way  of  generating  them 
out  cf  these  two  sawtooth  generators  probably  was 
my  idea.  I think  on  page  3 where  reference  is  made 
to  a summer  and  RF  oscillator  as  indicated  in  • 
r.,ura  2 that  that  portion  of  the  circuitry  existed 
Also  on  rage  8 there  is  reference  to  a photo  sensor 
extracting  60-cycle  sync  -from,  the  front  cf  a TV 
screen.  X don't  renenber  now  for  sure  whether  that 


W*Q  Tnv  °r  som«thina  ,r-*  n ,, 

Harrison  found  out 

or  perhins  Ralnh  Ba^r  n 

n pap»  q where  it  talks 

about  generation  of  ,,ni  +. 

» Ehl  and  Evl  coming 

f^om  Me  sliders  of  potentiometers  are  still  part 

idea*  1 bought  that  sentence  might  have 
referred  to  just  plain  potentiometer  control. 

Fo>t«  example,  if  you  look  at  rigure  6,  you  see  that 
thbse.  tw  voltages  do  gc  back  to  the  diodes  and 
therefore  are  an  integral  pert  of  this  voltage 
pos_.  uioning , I see  on  page  10  the  sentence  at  the 
bottom,  "decently,  backgrounds  (rather  than  overlays) 
have  been  used."  I don't  recall  whether  it  gas 
my  idea  to  try-  background s or  how  that  cas°  about. 

It  may  have  been,  I don’t  remember.  I think  tM 
idea  that  is  referred  to  in  that  Item  6 of  th* 
hollow  ring  was  either  my  idea  or  fortuitous  -advert  ~ 
that  accrued  thereby.  Item  7 on  page  11,  talking 
about  the  Liss^jcus  patterns.  I don’t  claim  to  have 
invented  Llssaicus  patterns.  Item  9,  the  negative 
video;  for  example,  to  make  a spot  appear  Mack, 
may  not  have  been  my  idee.  When  I say  under  Item  in 
cr.  page  11,  "spot  coincidence^”  I am  not  sure 


whether  that  was  my  idea  or  T just  included  it 


- Alieva  aarliar  you  taatifiad  .that  you  aren’t 
sure  that  that  had  been -<Joiie  before. 

..hat  I was  not  sure? 

Right. 


ur€ 


ih-t  is  correct  j.  but  I am  also  not  sure  that  it  had 
not  been  done. 

•ov-',  that  was  referring  to  the  disappearance  of  the 
spots  upon  detection  of . coincidence? 

MR,  WILLIAMS:  What  do  you 

teen  by  that? 

HR.  WELSH:  That  he  wasn't 

sure  of  whether  he  thought  cf  it  cr  net. 

THE  WITNESS;  I was  referring 

more  to  the  generation  of  the  coincidence  signal 
rather  than  to  vjhat  was  dene  w-s-th  it  af  -er  — t vas 
obtained. 

You  did  consider  it  to  be  your  ~dea  , dxd  you  r.ct , 
to  use  the  coincidence  signal  to  make  ora  spot 
bounce  from  another  one  hit? 

Yes,  I consider  that  my  idea. 

And  the  came  thing  is  true  of  Item  No.  8 on 
n3ge  11,  ball  bounce  from  the  sides  of  the  screen 


which  you  also  called  wall  bounce? 

‘~S*  I b_liey?  th-xt  was  my  idea, as  I said  before. 

,nder  ft_in  11  cn  page  11,  I don’t:  know  if  generating 

oHL 

these  black -and  white  columns  was  mv  idea  or  later 
on  the  horizontal  bars.  I think  I thought  at  least 
at  the  time  that  this  checkerboard  nattarn  was  my  ! 
idea.  Under  Item  12,  the  pumping  action,  I seen 
to  remember,  that  dr.  Baer  had  some  kind  of  a game, 
something  on  that  order,  and,  as  we  said  earlier 
here  in  this  deposition,  and  seeing  that  box  ever 
there  with  the  wooden  arm  on  it  jerged  my  memory 
a bit.  I think  there  was  some  kind  of  a provision 
for  manually  moving  a spot  or  -lengthening  c column 
or  something  like  that  with  a pumping  action.  I 
see  I extrapolated  that  into  a target-shooting 
game  and  I think  that  extrapolation  was  my  idea, 
but  I am  not  .sure  after  all  these  years.  On  page  12, 
aver. -odd  spot  discernment . I remember  quite  clearly 
•**hat  the  desire  tc  perform  this  function  was 
'ft*.  Beef’s  which  he  presented  to  me  as  a problem 
to  solve.  I rather  vividly  recall  that  the 
solution  to  it  was  my  idea,  i am  still  trying  to 
rf nd  mostly  what  vzas  not  my  idea  and  when  I come 

*Jr-  oofc  


to  ones  that 


vere  - 


understand,  and  the  things  that  you  don’t  mention 
-re  considered  to  he  your  ideas? 

Yee.  At  the  bottom  of  page  13,  I think  we  are 
talking  about  this  so-caIl»d  English  control  used 
m the  ping  pong  game  and  the  fact  that  a spot 
could  have  been  mov^d  up  and  down  or  right  and 
left  by  manually  adjusting  a potentiometer  was  net 
necessarily  new  to  this  thing.  7he  fact  that  the 
voltage  went  to  the  died*  slicar-s  mad?  the 
implementation  slightly  different.  I do  think  the 


whole  idea  of  using  the  English  in  the  ping  pong 
game  was  mine.  Rather  tritely  on  page  14,  the 
use  of  overlays  was  not  really  my  idea.  Some  of 
the  particular  ones  were  later  on,  but  I think 
Ralph  had  been  using  seme  kind  of  overlays  prior 
to  this  time.  : 

You  are  speaking  of  overlays  as  it  appears  cn 
line  4 on  pS-ge  14? 

Yes.  In  this  gun  pihg  pong  on  page  14,  the  idea 


of  using  a gun  to  aim  at  a spot  on  the  TV  set  was 
not  nine,  that  had  been  in  existence,  as  I raner 
I think  this  particular  game  described  was  mv  idea 


Q| 

at  the  underline  titles  cf  each  sect's-'  and  I third 


mO s t v- 1 t h en j if  no t all,  wer •?  nv  ideas*  P c rh s.^s 


>cne  cf  the  detailed  impl-mertaticn  , if  any  * a 3 


te* 


happened  to  be  described,  may  have  been  possible 


with  the  earlier  version. 


fa 


At  lea^t  you  thought  cf  doing  the  thing?  that  a r? 


sat  cut  here? 


Cr5.TTl??'5  P I3  O <C  O "1  T 1 ■■  r.  1 r S sz  r T*— , ^ OV  "T«r>1  ® 

t-  0 UitwaiO1-  J.  V t D j -1-  j.  v,  ;■  O » w i wAu.m^.  x v-  1 


rifely  that  even-odd  maze  and  the  one.  under  it. 


even-odd  maze  with  jumps;  cushirn  billiards. 


golf  putting,  bowling,  I think  most  cf  them. 


1 lection  v;=re  nv  ideas. 


new  hand  '?cu  what  has  been  narked  previously 


xh-bit  9-130  through  3-173  and . ask  if  veu 


’eengnize  it  and,  Lk^ou  do , would  you  identify^,  o/, 


it  for  us,  please' 


Thi  s appears  to  be  a copy  cf  my  original  draw- 


which  later  turned  into  Exhibit  46  and  this  ether 


thing  which  we  think  is  the  original  of  Exhibit  4G 


Some  of  the  pages  in  this  Exhibit  9-30,  etc.,  are 


in  my  handwriting, 


I sea  portions  of  it  ?^a 

*■  ' — - y j.y  “ q . 


paces --appear  tc  be  similar  to  - well,  th 


^ L-  Sxm«le.r  — <.  -.sr  docmrisrits  must  bav° 


> < ..  -r 


